Role of LRRK2 in manganese-induced neuroinflammation and microglial autophagy.
Overexposure to manganese (Mn) leads to manganism and neurotoxicity induced by Mn is the focus of recent research. Microglia play a vital role in Mn-induced neurotoxicity, and our previous studies firstly showed that Mn could stimulate activation of microglia, leading to the neuroinflammation, and inhibition of microglial inflammation effectively attenuated Mn-induced death of dopamine neurons. However, the detailed mechanism of manganese-induced neuroinflammation is still unclear. Leucine rich repeat kinase 2 (LRRK2) is a key molecule in the pathogenesis of many neurodegenerative disorders. Recent studies have indicated that LRRK2, which is highly expressed in microglia, plays a specific role in microglia and autophagy process. In this paper, we try to find the effect of LRRK2 on Mn-triggered neuroinflammation and its possible mechanism in vivo and in vitro. By establishing a Mn exposure animal model, our studies found that Mn exposure could induce dopaminergic neurons damage and activate microglia. Activated microglia triggered neuroinflammation by releasing multiple inflammatory cytokines, and the expression of LRRK2 was upregulated in vivo and in vitro. We also found that Mn exposure induced autophagy dysfunction in vivo and in vitro. Next, we used LRRK2 siRNA and LRRK2-IN-1 to inhibit the expression of LRRK2, and found that inhibition of LRRK2 could not only decrease the expression of inflammatory cytokines, but also recover autophagic function of microglia. Our investigation not only reveals the role of LRRK2 in Mn-induced neuroinflammation but also sheds light on the prevention and protection of manganism.